Hypertension is a most commonly present in end-stage renal disease (ESRD) patients and its prevalence of 80%-85% among kidney transplant recipients. Various studies have shown the prevalence of 80% in immediate posttransplant and 50% in late posttransplant period. About 10%-20% of them have severe/accelerated hypertension.
of 15 min (office BP monitoring). Donor and recipients demographical details from medical records were studied. In addition to above body mass index (BMI), weight gain, waist circumference, fasting blood sugar, lipid profile, retinopathy changes, two-dimensional (2D) echo assessment and calculation of the left ventricular (LV) mass by area-length method, LV hypertrophy (LVH), pretransplant hypertension, pretransplant diabetes, donor age, DGF, immunosuppressive medication, control of BP, antihypertensive medication, rejection episodes, anti-rejection therapy given, transplant renal artery stenosis (TRAS), coronary artery disease, and graft function were recorded. Statistical analysis was done using SPSS version 20, Armonk, New York, USA. Statistical significance was considered when P < 0.05. Multiple logistic regressions were used to determine the risk factors related to posttransplant hypertension. Kaplan-Meier analyses were used to predict graft survival in posttransplant patients.
rEsults
Among the total number of 375 patients, 88% (301) patients were male [ Figure 1 ].
The mean age of the study population was 35.86 ± 9.32 years. Out of 375 patients, 82.67% (310) had patients posttransplant hypertension, of which 80.97% (251) The incidence of acute rejection, use of antirejection therapy, and graft dysfunction were noted high in hypertensive cohort but not statistically significant. Among the hypertension group, eight patients had TRAS whereas only one patient had TRAS in nonhypertensive group. All patients were subjected to vascular intervention (stenting/angioplasty) and had followed by good BP control. Twenty-six patients had posttransplant erythrocytosis. With regard to CNI therapy, 55.16% (171) patients received tacrolimus and 44.51% (138) patients received cyclosporine-based immunosuppression. Around 11.29% (35) patients had evidence of CNI toxicity in renal allograft biopsy. Regarding metabolic profile, there was no statistical difference regarding dyslipidemia, BMI, smoking, LVH, retinopathy changes, and CAD between two groups.
In univariate analysis, male recipients (P = 0.02), pretransplant hypertension (P = 0.0001), etiology of kidney disease (P < 0.01), female donor (P < 0.04), female donor to male recipients (P < 0.003), weight gain (P = 0.0001), LV mass (P < 0.001), use of cyclosporine (P = 0.04), and presence of metabolic syndrome (P < 0.001) were significantly associated with posttransplant hypertension. In multiple logistic regression analyses, only recipient sex, presence of metabolic syndrome, and use of cyclosporine were associated with posttransplant hypertension.
disCussion
Posttransplant hypertension occurs in up to 80% of renal transplant recipients. [3, 4] The prevalence of hypertension at 1-year posttransplant in our study is 82.67%. Hypertension is an important traditional risk factor for cardiovascular disease, which is the leading cause of death and death-censored graft failure in renal transplant recipients. The 2012 kidney disease: improving global outcomes guidelines recommend a target BP ≤130/80 mmHg for kidney transplant recipients. In spite of regular follow-up, BP control is suboptimal in renal transplant recipients. Włodarczyk et al. reported 25% BP control (<140/90) in transplant patients. [5] Around 49.67% (154) of patients had controlled BP in our hypertensive cohort at 1 year. The higher incidence of hypertension may be due to increased follow-up, screening for hypertension, or due to white coat hypertension. Kasiske et al. showed 51% of uncontrolled hypertension at 1 year, when compared to our study, 50.32% (156) of patients had uncontrolled hypertension. [3] BP values obtained at home usually lower than the office values and similar to values obtained by ambulatory BP monitoring (ABPM). ABPM is the most sensitive method in detecting uncontrolled hypertension followed by home BP monitoring and office BP monitoring. [6] The presence of masked hypertension and nocturnal hypertension can be recognized through ABPM. ABPM provides a better correlation with target organ damage such as LVH. [7] Pérez Fontán et al. showed that pretransplant hypertension associated with posttransplant hypertension. [8] In our study, pretransplant hypertension had significant association with posttransplant hypertension. Regarding native kidney disease, 61.61% (191) patients had chronic glomerulonephritis as a cause of ESRD in hypertensive group. It was significantly associated with posttransplant hypertension.
Factors predisposing to posttransplant hypertension is complex and multifactorial [ Table 2 ].
Among treatable causes of posttransplant hypertension, eight patients had TRAS whom BP was well-controlled after vascular intervention (stenting/angioplasty). [9] Totally 26 patients had posttransplant erythrocytosis and were initiated on angiotensin-converting enzyme (ACE) inhibitors. Immunosuppression medication such as CNI predisposes to hypertension. Corticosteroids considered being an important cause of hypertension in renal transplant patients. Various studies had shown that either lower dose steroid or withdrawal of steroids reduced the risk of posttransplant hypertension but associated with increased risk of acute rejection which predisposes to hypertension. [10] All our patients were on low-dose steroids on maintenance. About 44.66% (131) patients were on cyclosporine, and 55.34% (154) patients were on tacrolimus. The pathophysiology of cyclosporine-induced hypertension due to direct renal vasoconstriction decreasing the glomerular filtration rate (GFR) which causes renal sodium retention. Tacrolimus activates the renal sodium chloride cotransporter which causes sodium retention. [11, 12] In our study, the use of cyclosporine was significantly associated with posttransplant hypertension.
Various studies showed that CCBs, when compared to placebo or no treatment, had reduced graft loss and improved GFR. Compared with CCBs, the use of ACE inhibitors was associated with a significant reduction in GFR, proteinuria, and hemoglobin but associated with increased incidence of hyperkalemia. Dihydropyridine CCBs reduce afferent arteriole vasoconstriction induced by CNI. Hence, CCBs preferred as the first line of drug in renal transplant recipients. No data regarding graft loss, patients' survival was reported when comparing ACE inhibitors to either placebo or CCBs. [13] In our study, around 90.97% (282) patients were on CCBs and [ Figure 3 ] 27.42% (85) patients were on ACE inhibitor [ Table 3 ].
Posttransplantation weight gain is associated with the occurrence of new onset of diabetes after transplantation, hypertension, dyslipidemia, insulin resistance, and chronic allograft nephropathy and graft loss. Average weight gain 1-year posttransplant was 10.3 kg in a study by Clunk et al. whereas it was 12 kg in our study. [14] Weight gain was significantly associated with posttransplant hypertension.
Metabolic syndrome is more prevalent and risk factor for chronic graft dysfunction, graft loss, cardiovascular disease, new onset of diabetes, and patients survival after renal transplantation which may contribute to posttransplant hypertension. The prevalence of metabolic syndrome in our study was 25.81% versus 37.7% reported by Porrini et al. [15] There was a significant association between metabolic syndrome and posttransplant hypertension in our study.
Hypertensive retinopathy changes were observed in 16.13% (50) patients, whereas the study by Raczyńska et al. reported an incidence of 28% with follow-up of 10 years. [16] The reason for less number of hypertensive retinopathy changes in our study population may be due to less number of follow-up years. LVH is a predictor of higher systolic BP later in the posttransplant period. LVH and LV mass is a major and independent risk factor for cardiovascular morbidity. [17, 18] The measurement of LV mass by 2D ECHO using area length method was used to assess cardiac end-organ damage by arterial hypertension. LV mass has been regarded as the best measure of LVH. Among hypertensive group, 15.48% (48) patients had LVH on 2D ECHO, 32.58% (101) had LV mass >116 gm. There was statistically significant association observed between LV mass and posttransplant hypertension in our study. Microvascular involvement is less due adequate of BP control and improvement of LV mass with restoration of renal function.
Donor factors such as family history of HTN, elderly age, gender, donor HTN, and quality of the graft are the risk for posttransplant hypertension. [5, 19, 20] Our study demonstrated a significant relation between female donors with male recipients and hypertension. Graft survival was poor with female donors when compared to male donors due to small kidney size and lower transplanted kidney weight/volume. [21, 22] Hypertension is a strong predictor for graft loss. There is dual relationship between BP and graft dysfunction. Impaired graft function is associated with elevated BP and increased risk of future posttransplant hypertension. [2, 23] There was no statistical difference regarding donor age, donor side of kidney, cold ischemic time, type of transplant, and DGF between two groups. In our study, graft survival in posthypertension patients was poor when compared to In multiple logistic regression analysis, male gender (P < 0.01), presence of metabolic syndrome (P < 0.001), and use of cyclosporine (P = 0.06) were associated with posttransplant hypertension [ Table 4 and Figure 5 ].
ConClusion
The prevalence of posttransplant hypertension is 82.6% in our study. It is an important risk factor for cardiovascular morbidity and mortality. Early identification of risk factors and its intervention, adequate BP control can improve the long-term survival of the graft and patient. Male recipients, pretransplant hypertension, weight gain, increased LV mass, female donors, use of cyclosporine, and presence of metabolic syndrome had statistically significant association with posttransplant hypertension in our study.
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